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(57) Abstract 3 

A recombinant FGF-10 obtained by introducing an expression vector into which a | 

DNA encoding a specific amino acid sequence has been integrated into a host cell, 3 

incubating the transformant thus obtained, and allowing it to produce the aimed protein. This i' 

recombinant FGF-10 is applicable to drugs and reagents utilizing the cell growth-promoting b 
effect thereof. 
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5 &ffii*& 

io fmmmmm? a a f g f) ( b f g f) *<w£$*u 

Gospodarowi csf;Nature24 9tl 2 31 ( 1 9 7 O > 
Burgess, W. H. Mac i a g, T. ; An n u. Re v. 

Biochem. 58#5 7 5 - 6 0 6I ( 1 9 8 9) , SUZUKI, F. ; 
15 Clinical Calcium. 4^1516-1517K(1994)) 0 

&mvtbi&£tiT\,^ anaax 27=19^3 4 1-3441 o 995) ) 
^fg F-e<Dmm<Dm%.frmmznT\ i *2> 0 

*¥£W<D&m±. mm*FGF<Di&tett&n i LMVr-?ZZtlzJ:-z>T. *<o 
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^^^FGF (JOT. FGF-1 0 iB&ffrf*) ©DNA^ItSCilCfiJc 
&T<E> (1) - (1 5) (c^-T 9 <c. FGF-1 0^3-Kt5 
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x.m&e>9mjj&. &£mmx.m&. fgf-i om&m&omm 

( 1 ) nm&^ : i l < itmm^ : 2 tc^-rr ~ y seg^y©*: >; ^y?- 

^t5IMx.DNAo 

(2) earn : 3 *> l< (iie^j#^ : 4 tc^f i&gge?ij£ fcttcnic«tt«tt 

^SE^J^^-TS (1) fSifecDDNAo 

(3) (1 ) <DDNA&iaft-tZ?£m'<?9-o 

10 (4) (3) 0^^^^-^£(c^ALT^^nSJf^fe^ 0 

(5) fi^'l«SS*/:{^ig-Zr*5 (4) ©^Hfe«|fro 

(6) (4) ©^He«f**ftfflt-SC<h^«<ht-S*aift^«*t^||Bliai9WH- 

( 7 ) mm^r : 1 & L < liE?U« : 2 I:^$n5 7i; g?ge?i]£ /c(i*r<D£ 

(8) (5) <DMmmm<fk&u mmmmm^^-tm^mt-t^ mm 
20 -r^EHo 

do) n/frnm&ztzteit/iik&mmfemMv&z o) <osx. 
(in mmfemumMT'&z <?> <Disig 0 

(12) #/$^#^B*/i«#/t):#ti^0^j©$|iito^a6o (7) 4>t<(i 
25 (13) |lJ|»?&ffi(EiiS!l©fi!SO^«)® ( 7 ) t L < « ( 8 ) 0$l^^^$i^ffl 

(14) ( 7 ) t l < ti ( 8 ) <D®.&&^mmwmu^m&*<omW}mz t h «• 

(15) ( 7 ) *> L < <i < 8 ) ©mm^njt^iia^jiiH^^w^s^ t h 
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H 1 tt% 'F G F '— 1 Oatfe^cD^ D-->^|;ffli^ 2 S0CDFGF- 3. 
FGF-7, FGF-1 0 &Mzf? ^ (A) Ty r-Leu-Al a 

5 -Me t -As n-Ly Ss (B)Tyr-Asn-Thr-Tyr-Ala- 
S e r ^-tj^o 

H 2 li, Rapid Amplification of cDNA 
Ends (RACE) m^m^tzFGF- 1 0 c DNAfSffl7 , 7l'v-^t e 
EI 3 (2. ^7X; KpFGF - 1 O^b. ^77; KpCDM8-F 1 0 SP 
10 feiC^p C DM 8 — F 1 0HX^I5iT©y7X; K«l^}40SEffl&^^ 0 

13 5(2. in situ ^W/U ^>f -tf--> 3 >j*(Cct-S^ -y h^m^fc 
OraRNAOM^tllT'*?}, (A) (2. MgfSD;#^ 

is (Drnw^mwrn. cb> (2. #«i)c#«o0»«t¥*T*So 

1216(2. HJf"}A^!&^ ^>©FRSK^S,TO-vcDlRiA<^^^-r^^-7 
T&£ 0 *3£$iB q(2=i> hn-;k Sp. Hxlim'tlFGF-1 0MCO 

mm. a^i:*5i7St h f g f — 1 og^ffoifDix^soitiai 

20 

El 8 (2. Sttfc^Ji-fc^S^»©ll1|«CXtSl^©®«te3l«T?*So 

0 9(2. FGF-1 Ogfc&fcHStr^XS h'<Dmmn&MT*&K>, $HDNA 

Ell 0(2. COS$B8&fi§#ifc hFGF- 1 0, fccfcU^eD&^#©£.31y£tt£ 
25 h'Jf^Ai^f ; ^>©FRSK^gtt^©^*)iA^^^*^7-e 

«fi0l^WT«^^St hFGF- 1 0, DN1-5, DC1-4. C 
84/S1 06, S150/S106, A51/A196, S A. A51, Al 
9 6. S 1 5 0 Rt>*S 1 0 6 (A v r li&mimmm. A v r (1/10) (2ig 

m±m<Di/i o^mm (i-en-enoFCF- 1 o u m$e&(2f 
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r s Km&'p<Dimm*Si&&-to 

TFGF-1 0j it. S9j*?: 1 L < ttBBfflre : 2{:^$nS7;yK 

frtitz-?*=.Tm&T z swtm&izmtii-tz. -tut>^ w&m^-. nc*,^ 

3 7&?VU** > (G 1 n) frt>2 1 5 ft-i? V > (Se r) KSJ* 1 7 
10 (G 1 n) j&^2 0 8ft-fe»;> (Se r) fcSj* 1 7 17;;WB^W57 

-l oi^a^®ja-rraK©5k*aisii*tt«j^*c:i*<nri6T**o cn«=> 

ts ^**o FGF-1 0(i N g£?iJ#-s§-: Uc^$ti*T $ y KEW© 

5 0 - 5 2 tttc^f^A sn-Ser-Ser, 2 0 3 - 2 0 5 fiOAsn- 
20 Thr-Ser, E?'J#^ : 2 IC^tiS T * y 5 1-53 mzM&t 

5Asn-Ser-Ser> 1 96-1 9 8ftOAsn-Th r-Ser, 

fc*>\ Tie ( 1 ) frt> (5) (D9 -4 -?<D F G F — 1 O&^ftt. ^IFGF 

(1 ) ^©FGF- 1 0*<tt5CysSS^te(!D7 S y® (S e r or 
A 1 aMcfi&sn/c. ^Frt*j < fca f ^Fffl^x^7^ K»^*4tttl'FGF 
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- 1 o 

(2) FGF- 1 0 <Drit»£GSH£«rt© 2 y^OCy s^^©f*96D lo 
(Cys-1 0 6) iiftfeOFGF^T'^$tlTl>-SCy s (D&mt&UZtztb, 

flll©FGFMS$nTl^&l©7;yK (Ser-8 4 in F G F — 
5 1 0) #<Cy slcmWtZtl, &#$nTW«£l>{&g£>Cy s - 1 0 6^107; 
;S!(Ser Ala)lcK&£ft*i. FGFSt'^^nfcfel 

i:Cy s^Wtl.FGF- 1 0 5k^#. 

(3) mmnmm (As n-X-Y :XliCys, P r o^OffitO? =. y 
& YliSer^/:(iThr) ffe©T * y 8eBe?iJ{;:®&-f £ d iiCk *K ft 

10 iIftAD££ C^l^FGF- 1 0 

(4) N^fcJ^V'&S^teC*©^ 1 0 07;;St^L/:FGF-l 0 

g£BE?iJlcff&£*lfcFGF- 1 O&gfto 
15 <fc^ft^{cTIB (l)^b (19)OFGF-l O&m&ZMfF-tZo Ctl 

(D U»^-Mrt©7^rfilTOCys^0 6*fifr (Cy s-9, -19. 
-20, -21, -22, Rtf- 2 3) ^iTA 1 a*S^(iS e r tcff&^ft 
20 /:FGF-1 

(2) Cy s - 1 0 6*<A 1 a*SWiS e ri:I^$n/:FGF - 1 

(3) Cy s- 1 5 0*<A 1 a&£WiSe r tcg&£ft*:FGF- 1 0 

(4) Cy s - 1 0 6fc«tO'Cy s - 1 5 O^ICA 1 afr&VHtS e rldj^ 
^tlfcFGF- 1 b$ft(t % 

25 (5) Ser-8 4^Cy s $ £KC y s - 1 0 6*<A 1 a*Sl> 

liS e rd^n/cFGF - 1 O&gft. 

(6) Cy s- 9. -19, -20, -21. -22. -23, -37. -10 
6 1 5 0£<±TA 1 a Se r<Cg&$n^FGF- 1 0 

(7) As n- 5 1#A 1 ald^tl/:FGF - 1 0 
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(8) Asn— 1 96 A 1 a Izm&Ztltz F G F - 1 0 

(9) Asn-5 lfccfctKAsn- 1 9 6*<#fcAl al:I|ft$n/:FGF - 1 

(10) ^iIfifON*«07iyK (L e u - 4 0) ^£Th r -50lT 
5 (DT i J mWWWXfz L/cFG F- 1 0 

(1 1) MI6f©N*«©7;;S (Leu-4 0) rf»£Se r-6 2£T 
07;; SESeWX* L/c F G F - 1 0 

(12) tittfam£m<DN3&&<DT Z ;» (Leu-40)HLys-81JT- 
©7;; KflE*W<$tfc L/cFGF — 1 0 
10 (13) fifiKaaK0N«t07 5 y» (Le u-4 0) HLys-1 0 3£ 
-C*(DTIJ m&WX$: L/c F G F - 1 0 3fc^# N 
(1 4) ^SegON*«07;y» (Leu-4 0) KLys-1 3 7 £ 

-c(dt * j m&wx$; l/c f g f - i o 

(1 5) Asn-1 9 6 S e r — 2 0 8 & ~C(DT i J Wffl&PWX&zLtz F G 
15 F - 1 0 3k^# % 

(1 6) Gly-1 8 9^£S e r - 2 0 8 £Tr<D7 * / K@e?i]*<^ L/c F G 

F- 1 oafe^k 

(17) Glu-1 54HSer- 2 0 8 &T*<DT I J L/c F G 

F- 1 oefc&#, 

20 (18) Gly-1 3 8A>bSer- 2 0 8 &T*(DT i J gJK^^L/cF G 

f- i o&&#. 

(19) (1 0) — (1 4) © VvrtU&N© T * yKSB^O^i: (1 5) ~ (1 

8) o^m^T i jmm<D^i)m^t>^ntzFGF - 1 o&^& 0 
mzmzFGFm.<o±mm&<Do*><D'pu<tb-m u&mmt 3 8t, 11 

2 1 9 - 2 2 1 1 ( 1 9 9 4^ mm ) ^m-T^o FGF-7ICfcl» 
TH^tiS^-^ hJft!fcEb^j££fBJ!£ (FRSKiM) ^i^^i-TSJbJ^: 
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rn/&&femfemm*tLi*it/&n$mfemm tit. mmz^znvr^ 

5 mmmm-e&K>. Tie en (6) <Dwmm&*^n-?z>\><D-(:&z> 0 
( i ) ^ximmm. ( 2 ) ##rfe£c&j> ( 3 > ims^^st^ ( 4 ) enm 
^mii^j. (5) MBfrmmmmfemm. (6) ^mranjjE^ 

f g f — 10 mfc^vm^ 

-ftlt^ffl+'y hA<rjJl^tlTl»5 0 tt*>\ m R N A ©l£#©£#*ft«*Jg**ffl 

#«J (A) + RNA C*o->-r-y ^i'^fflt-^^ * L^o 

##fFTO#tc|ifl^©FGF- 1 0^3- K-rSDNAie^J^^d^x 
ig^ ttB^iJS: DNArn-yi LTffl C \ c DNAtfcii'lrV 

1. ®Wt^^ML/:t©^RNa s eS^DfT-tffelLs 
£ (?c>->-r «, ? (c 1 o n t e c h) *±#] ; 
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2. mrnmrn (EcoRit) -cwftVHzymu x^-«tDNAiffr 

3. DNA'jtf— fcf£ffll,*T, A 7 r - i^cD N AWffr&JfA L .; 

4. rnl£<D i n v i t ro^^-^V^»/ h-£ffll^T\ ^ 7 y->J>^ 

FGF- 1 Oiai®SS!i ' 
10 CoLX'&btLtzFGF- I OcDc DNA^l^iA^^^^-t LTfi. 

is^8ii> tern®. b$§, mmm^jmimmcom^xmmx^?>zf3xi k 

^7 r - v^iSte'nS^, ^Ii4*© p B R 3 2 2 , pBR325 

[Gene 4*1 2 11 ( 1 9 7 8)), ti^Efc^pUB 1 1 0 
CBiochem. Biophys. Res. C ommu n. ) 1 1 2#, 6 7 
15 81 ( 1 9 8 3)), COS*B8£lc#i&ttp CDM8^Wbn5o cDNA 
£•75 XI Vizmfr&ijjjmt LTli, m T. Maniatisl 
Molecular cloning. Cold spring harbar 
lab, 2 3 9 1 ( 1 9 8 2 ) t^Ett^tLTU^o 

*-©^AKJ;i5ffmfe&£ft, FGF - 1 0&m#rr*n 

mutLxiu cosset chc-abas, nsow&mfrtt&mx&Zo mmM. 

^Df7- tfg£#|<£<£T$-t±-A:B acillus brevisli,» 
^^©/^©^iiLT^ffl-^&S (#83 : #^¥6 - 2 9 6 4 8 5 , 
6-133782, Y. Sagiya et a 1 . ;Appl i ed 
Microbiol. Biotechnol. 4 24 3 5 8 - 3 6 31 ( 1 9 
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9 4) o 

C^-> Gene, 1 0# 6 3 H ( 1 9 8 0 ) ) DNAi£g@e?iJ&£ 
S (Proc. Natl. Acad. Sci. USA, 7 4i5 6 01 ( 1 9 7 
5 7) ) £fflt,\ 8rM©*n->*2Utrr<So COSmCT-MCM 

mmtstitzFGF-i o m&cotkmm&ii. nmzx^m^mx^^ 0 tz 

^T?3ft3i£-ti\ FGF - 1 0ge^»(ciJ!it-r-5Ci*<T?§So #63!2r&te# 
H&ft**<, FGF3S©1§£ N 4S«C^'<y >moVtf> K^ffll^:77^f>r 

20 fgf-1 om&Kn-tzvimi; #u^D— ^y^n-^-^tc. 

L»*«, FGF-1 0#SWtn:^{iST:^^7A(c^ffltti* 
S«tfTtt<. ELI SA^Ofe^k^^MSl^fflT^So 

«©^af^ffl^#LTfe*5, tu/g^isiim. mm*£fem%k w&tmmmm. 
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t Mcfe^Tli. aWtfifcAl B&fcOftM #g~0. lg£lBI!E]*>L 

5 *m*n&tzm*iu fgf- i os&©^fcs*^***K:*tfu & 

io HdfeWi 

F G F - 1 0 afe?g>«36»»r 

1-40^^^-57 bM&L'&amfr^ n& (Chomo c z y n s k i 
^ Anal. Biochem. 162 156-159H(1987))C: 
15 Vti\ mRNA&mnLtZo %<D^ y HfcJfcmRNAfcfcfflJC, ^V^^-f 
(6me r) ^^^v-iLT, tnz- v^xSifii^O -f ^XiBftW 
MteKLcDNA^rKtaLfco ?U*>*>. ^ v hj&!Etf »J (A) + 
RNA (5 // g) £3 0 h©Mo loney murine 

leukemiavirus reverse transcriptase 
20 (G I BCO-BRL) . 1 5a-7 hOhuma n placenta 

RNase i n h i b i t o r mitmULm fc<fctf 0. 5ug<D3>yA 
^^7- (6 me r) ^O^M*T'3 7°C6 0^>+a^- Mt, 
cDNA^Ifc, 
FGF - 3MFGF- 7 tcgatt75^ -7-g>fEfifc 
25 BEfcl<Z>7iI&<E>fc hFGF©T^y®ge?iJ£ifc&U FGF-3, FGF-7 
yKBe^>JA<i5l-^*S2@m (Ty r-Leu-A 1 a-Me t- 
Asn-Lys. Tyr-Asn-Thr-Tyr-Al a-Ser) £igt>\ 
m 1 l^t 2 Si® F G F^7 ^ •? -^M LAio 
hFGF77 ' U — D N ACQ*i$s 
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hflSMc DNA^IICL^ ±iecD2m^l©FGF^5>r^-iTa q 
DNA p o. 1 yme r a s e$ffil*fcp o 1-yme r a s e chain 
reaction (PCR) FGF7 r S V -DNA&ig^LtZo fiP£. 

M%A<Z) c DN Ax 0. 0 5a-»y Y/u !OTaqDNA#'jy5- ter (ftlTC 
5 ^felgXIl) fc«fct>'5pmo 1 ©Hu^©-fe>X-*^(iT>f-lr>X-/7'f 

v-£#&J5:jt^& (2 5 # 1) £3 OlM^WDPCRK&Lfto KJfcfiL & 
tt*8X#UT^yyUT5 KYMt*L8c»K:jWj\ fi7rMOir>r>C (~1 1 Oigg 

*t) ©7 5 * •> 3 tfco 

7 7hFGF7 7 ;'J -DNAOX? U -.— > y 
10 FGF^^>Tv-{C«t»?JtipsLA:FGF7r ^ U-DNA^pGEM-T 
DNA vector (Promega) i:#AL IbnfcllJI^^^-^ 
*mm (XLl-blue*) IcjRJfeS-tK DNA^n->^|f/c 0 cDNAIS 
?iI©Jg#rtcte N DNA->-^x>f- 3 7 3 A (Appl i e d 
Biosystems Inc. ) 3rffl Wdo 
15 &DNA?v-><Di&m&\l$;&feLtztZ^ Ift]OFGF- 3, F G F — 
7(Dc DNAJSWdt, gtftl© F G F 7 7 * »J -^f=f- b'tmU&T i /&Sc*?iJ 
m&ZW-D (-5 0%) ^^K*3-KLTl^*r«lt£FGFcDNA*^fSI 
$*lfco C*l£r. FGF- 1 0 i^Lfco 

77hFGF-10 c DN A(P£»tR®«O«B6»0f 

20 ±mnmzTmwLtzFGF- 1 o cdna©^*!^*^ y^-rv-^fi£ 

l&L. Rapid Amplification of c DN A Ends 
(RACE) S (Frohman, PCR Protocols-A 
guide to methods and applications. 
Academic Press, pp. 28-38 (19 9 0)] £-#Jffl LX± 
25 HgRffi«*Btf§Lfco UMimT CD - [6] tcfSi£-sr3o 

fl) FGF- 1 0 cDNAOSP^ii^^y^-rv-A-D (112, R?IJ# 
^: 5. 6. 7:fc < £tf8) £ffr&U RACE^ffliLu ^5>Tv-X 
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mRNA^It tT«e¥»t(U0 c DN A^L/:^ ft+>7f- 

-frT3* ^ICtfU (A) Se^iJ^toL/Co CO«t9l:LT#bft/;cDNA^ 
iIiLT^^-B*>«hO'X^UTPCR^T^; 0 £ 75 -f ^7- 

±mm (XL1 -blue) ^miKfe-r<5C<i:iw«t*9^o- Wbt/Co Witu 

tt*KDT\ CMpFGF-1 0 (5' ) £*ft£Lfc 0 
(3) ^-TT-X^ffll^'y hJIS!fcmRNA£-l£M£ LTi^^^tiJ:^ 
10 cDNA^U;, CO^KLT^ bn/;cDNA^liU, 7-5^7 
-C£cfctfY£ffl^TPCR£lT-^ 0 $£fc. :/^v-D;fe«fctfY*J?H>T 
PCR^fo^o ^b>n/cl^$s»f^pGEM-Ttc#AL. *J|gffi (XL1- 
b 1 ueft) *mm$Z&-tZZ£lc£<o?vD->ftLtZo &*u->eDi£gS£?iJ 

15 *pFGF-10 (3' ) t$t%Ltz 0 

co pfgf-io (5- ) ±om*ntzMi>±mi$ft<DiZimwim±. 
pFGF-l 0 (3' ) <tom^n/cgtT^sf5^iMSBe^j©^see^ijj:^, 

^■^^^•7-E*>cfcO*F UWm^: 1 lfcWl 2) ML^o 

20 SNJliCj;^ cDNA^-$|^; 0 ZtlZmmt LT^5 ^ -7-Efc F£ 
fflUtPCR^7o/: 0 ^n/c^IBfrtf-£pGEM-T{c#AU *B§^ (X 
L 1 — b 1 u eW) ^K^-TSCifcfc^^n- WtL/Co £fc*p->©i& 
Sie^^L^iC6, pFGF-l 0 (5* ) «£ K) M&tltzM 4>_haSaP^-0 
^SHe^Ji. pFGF-l 0 (3' ) ct«9ff ^n^St>T^^©igSBE^JcDl^ 

25 mmzmmLT&&i-z?u~>j!)<mh>titz 0 c.(d*<di ?u->%mv. 

PFGF-l Oi^SL/Co CO^X; KlcS^F$n-5^^I^^i;F G 
F- 1 0 cDNAWL/: 0 

C6] &±€>^|l£*g:&LTi£?iJ#^ : 3 (Di&mm ( 8 0 4 b p) £&£L/c«, 
•7 »y h F G F — 1 Q<D±T x 
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C 1 ) ±f2l£^"e*§ h>tltz FGF-1 OcDN A<DiMM%&i}£ K>. F G F - 1 0 
cDNA©^IR^(i6 4 5 bp^WOs FGF-1 0 <ige?rJ#-S§- : 
ft£2 l 57; y^^^^llriaFGF^^Cli^^^^o^o 

5 *5CiWo/; 0 -7f-jLTS15#(i, 3 7-21 5ftTx 1 7 97;/ft*^ 
tt4#U^f-KiB*n*o 5 0 - 5 2fii:^nAsn-Se r-Ser, 
2 0 3 - 2 0 5 &©A sn-Thr-Sert±, N*S£S»*a*S£E?>jT?* *K 
FGF-1 0{i*SM^WLTl>S^ltt*<$>^ 0 

10 h F G F — 1 0 <a^l&^ffl)feTg>?Sgi 

KpFGF-1 0 (E13)£SphI£PstI TftHt U # V 7 ? 

pUCl 90SphI> PstI #Hfc^<fc 3 4¥-is 3 >U ^9liJ M 1 0 9 
15 W&MfMe&t &Ztlz£K). FGF-1 0 cDNA^^77i KpUC- 
F 1 0^/co pUC-F10$Hi ndlll MXba I ~C"ffiit~$~2>Z i (c<fc 
9FGF-1 0 cDNA*dtf»f>T-*«ffiL. «!9Llb4MUa%^ ^ *-T-*S 
pCDM8©HindIIU Xba lfflilMt^J ¥-> a > U *JJ§KMC 1 
0 6 l/P3«c^Htetft«Clt(Cj;0. CMV:/d*-*-(Z>£ETK:FG 
20 F - 1 0 cDNA^-tn^X; KpCDM8-F 1 0 SP^ifco 

FGF-1 0 cDNAlc:fctfSfft£H|RMi&3 K >±«ra>J»E7»to< n 
-tf -v ^ © 3 >-tr ^-^Xgfi^iJ^ £ (i-rnx^> S C«i:^t>> *mRNA W 

25 £C££Lfc U > =J-tf. y * (M. Ko z a k) N If- if? 
•t/h/qtDi?- (The Journal of Cell 
Biology) 1 0 8# 2 2 9 - 2 4 1 1 ( 1 9 8 9. 2) ) 0 
^©^A(iPCR^#iJfflt> pFGF- 1 0^MiLTEl4{c^^ 5* 
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T'i^y-/l/zt^m\ HindHI fe^tfXba IT'tfMtLfcM, #VT? 

^,1Sfflflail^^^--tr*Sp CDM80H i n dill . Xb a I mWML^J ¥ 
-^ 3 >U ^liMC 1 0 6 1/P 3^Jf^^LT^t»nfc3D--©43 
#^£>4 ?o — >£-iltt>\ DNA->-^x>f - (/•?— Jr^jLjl/-?— 3 7 3 gj) 
m ^T^Sfi^lJcD^W^T o /Co 

10 1 »fno * a - y & jt^siRP^^ ^ k >±ffi.<Di*mmm a zr*? y ? 

^pC DM 8 — F 1 OHXi^Uco 

mmm 3 

15 z_v hFGF-l 0 fm^WZ?^ X ~ Re «fc 6 C O S - 1 TOO^gfe^ 

mmm 2 -emm Ltz? » h f g f - 1 0 le^ni^^y^ * s h\ pcdms- 

F 1 0 S P&C/p C DM 8 — F 1 0 H X£i§S©;£^ftoT*m<Cll|§»JU ig 
t>'3> ha-;l/tLTpCDM8^ffl^T, m^'^l/X&iCcfc 0 C O S - 1 flfllft 
L /c^lfclfitfjt 1 0 5DMEMT2 4 NrFal^S $ tltzfe, 

^©DMEMi:m £ zimmtTQ 6i%r£%mztitz 0 z&jLoizLxwtz 
nmm* 

25 in situ ^ Zf V #4 -tf- 3 StfrttC&t;^ F G F - 1 0 

F G F — 1 0 cDNA^pGEM-T^^^-ICf^^ ZOZf^X* K£ 
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*±£>Flexi Prep k i t^ffl^T^O^^FGF - 1 0 cDNA^- 
mMLtZo ^-+>x/W- 3 7 3 A/DNA->-:?i>1t-£ffl^Tge?iJ£ig 
mttz(D*>^ *C-«J >^-*L©D I G/RNA7^'J >^ ^.y h (SP6/T 
7) ^ffl^tcRNAyo-y^MUo 

5 

u^/^^AT/u^t k> ciu 4°ct—^@^l/io jiftTK^x mum 

( 1 0%EDTAv 1 5%^U-lrn-;U-PBS) {cgL. 4~5BPbTOJc£*t 
10 o/c (SB. &li£&L*:) o ffefflWfrmWtffa 2 cmi:h'J =; O. 

$ i o vTn&mmRt&xnK&ftgiL, •> ^ > =j - ^- ^ k^^cvo 

15 BU^^mm^tUK-OHiJ^ (yo-r'T^— IfK^k. 0. 2M HClT'rt 
&Hk<DT JW) 7 * 7 ? — ifttmil. 0. 1M TEA: 0 . 2 5 %&7k 

©yD-^/WyiJ^if-> 3 yi (5 0%t^A7U'> 1 OmM 
Tris-HCl/pH7. 6, 2 0 0 //g/ml t R N As lx 
20 Denhardt' s s'olut ion^'l OXDextran 

sulfate. 6 0 0mM N a C K 0. 2 5%SDS) fl Ofelc^Lx 
— tttf-SO 5 0 u 1 'J^<l3]of;/<5 7^;^tSt\ 5 0 °CT« 1 6 NfFhI 
4 >4-a«<-S/a >L/Co RN a s e AT7I^7'd-7'^MISS CTM 

L/C^, ^feSit^ff O7io 

25 mftKj£fc\fczmfej%jfc 

7^7 7 ^-^fSfti^^y^fctt (An t i - 
Digoxigenin-AP:Fab f ragmen t i^-'J^'- v 
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NBTs X-7tX7x^ HSrfln*.. 3 7 °CT"T f> 3 > Lfgfe&JSS- 

firo/c ( 1 2 B#Fa1) o RfeMBLfca, ffcfe^it& (lOmM Tris- 
H C 1/PH7. 6, ImM EDTA/pH8. 0) I^X^ofc 

5 £qjjl 

®5 (a) (b) iztt&?iz&ftmmm&fims&ztiti 0 fgf-i o© 

mRNA^#^HIia{C^LT^^Ccb^t>, FGF-1 0 «^#(C*f-#-5^ 
1 5 m 1 © 1 0%<7 ^iflM^F - 1 2«i^ffl^T, 3 7 °C. 5 

%~mm.%/ 9 5 %&%.<D%mT-zmmLtzo mmt 7 b iz-m. 1/100 
15 m&T-mitz'ifitzo 
fgf- 1 0 w&o&m 

fgf-i o^eo-s - 1 mm.T—mmz&mtsit <hwj3#m) , 

S±^T077-fe^{:ftlf; (mT, p C DM 8 — F 1 OSP^ffll^i^, 
tltz^m±m^:FGF- 1 0/S p. p C DM 8 -F 10 HX^m^XU^tltz 
20 ^i±^FGF-10/Hx, 3>hD-^7^;KpCDM8^ffll»Ti 

Tl 0 0 0 0m/m 1 KPiSEU 9 hjc 1 0 0 /a 1 ifoJS^i^ 

25 3 7°C. 5%-^t^S/9 5%^©m*aTT^^lTo/c 0 2BfC-jg N i£ 

*ft£#rU\i:ie^*tu oo^i kx&u 7 Br^n^o^. ig^o.. i 

%0 >MmTJ^i >*£t>F- 1 0 0 u 1 fc£&L/Co 2 4B#F B ^ 

COS±^2 5 W l^lKlU 1 8 6^3 7 Q C, 5 9 5 

^*gTT'iS^<£:m\ 0. 2 4/ C i (D h U^^A^Ig^i *>£#t/F- 1 2 ig 
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NaOH£5 0 u 1»]LT3 0 ##g, *ffl^5EM$^ 0 IN 
5 MJ§ 

13 6 {C^f-«J: {C N a> bo-/l/f£ : Bq (10 0%) <J:Jt^LT N FGF- 
1 O^H : S p> HxteFRSKM© h Vf-^AUm^i V 
£ < miJQtS&tz (£* 2 8 6 5 0 1 %) o F G F - 1 0 te±j£*fflfi&©i£$g£ 
(Sii-T £ * h C £ *<^ift $ ft £ 0 
10 ^Sfe^J 6 

b h f g f — i o &tt<n>wmm 

mfiSOb hftr^U (A) +RNA {tu-yy-vt (clontech)tt: 
*^P^#-Sf 6 5 2 4 . JdtAHtt^Wfc* } «r»M«^ 'T- 
IS (6mer) ^-fT-tUs ^-n^.-^^ * fitful ^ ^XaSSG^B**^ 
ffl^TtHPcDNA?-IiaL/:o -fUt>*>^ b hlffitf V (A) +RNA (5 
//g) ^3 0 0a-7F©Moloney murine 
leukemiavirus reverse transcriptase 
(G I BCO-BRL) x 1 5a-7 h©human placenta 
20 RNase i n h i b i t o r mimMTM) £<fctf 0 . 5//g®7^A 
^■5^-7- (6mer) &£t?Rj6»»Ei|j-c 3 7 °C 6 0 ^-f >4- h LT. 

cDNA^ito 

b r F G F - 1 0 itfc^if ijgffl y ^ <f T-cDm&fc cfclKb hFGF7 7 ;'J- 

25 m.1femiX'mmLtZs mi fc^f 2iI©FGFy5^7- (Ty r-Le u 
-Ala -Me t-Asn-Lys. Ty r-Asn-Th r-Ty r-Al a 
-Ser)^^ b h FGF- 1 OitG^lfipitcffl^/co 

b McDNA^-iSlcU ±EZ<D2mm(DFGFZf?<<^-tT a q 
DNA p o 1 yme r a s e^fflWcp o 1 y me r a s e chain 
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chain (PCR) &t£<fc*9 FGF7y; U - D N A &*gm L tz 0 WZ. M% 
fk<D c DN An 0. 0 5 1 OTa qDNA^U^-5— tf (ifD3fe^lSI 

It) *5<fcO'5 pmo 1/// 1 OHuiE£D-fe>X-^/c(iT>f-tr>X^5'l'v- 
( 2 5 # 1 ) £ 3 0 1M ^ JU<D P CRICH L/^o 

bhFGF7 7 ; 'J-DNAg)X»'J-->y 

FGF7 , 7'f7-i;«J; Oif tsL/cFG F7 r $ U -D N A£p G EM-T 
DNA vector (Promega) i:#AU S&tlfcfijft^^-^ 
10 *Jj§g (XLl-bl ueflO fcJSBfeS-th DNA^u-^j|/; 0 cDNAB£ 
m<£>$miM. DNA->-^x>f-3 7 3 A (A p p 1 ied 
B i o s y s t ems Inc.) ^rffll^o 

§DNA^ o -- XDlllE^J^S Lfc i C 6% 5 -y MFGF- 1 0 tin)— 

©aa^w^-^^^^ k*=- K-r& c dn Aa^^n-ci^o coitfe^ti 

15 t hFGF- 1 0*3- K« £ttfc«> 

bKFGF-lOcD N Ag>^a»g€g«g>«ai^ 

1 t (hJ t^FftT t hFGF - 1 0 ±®tRt%m&$tS c D N A 

Cl] hhFGF-1 OcDNA0g|5^il^b7 o 7'f-7-A* fe^O'D* (g| 
20 2. WS&m^r: 1 3&<J:tfl 4) ^m&L/Co 7"7-f7-B, C. Xfc<tO'Y 

(13 2, E?IJ«: 5.6. 7 ££0*8) H^Jfe^J 1 Ltz fcO^ffl L/c Q 

C2] -5 >^A^4-9-^-U =f7 ? P;tf- YZzf^J -r-t LTffl^T t MA 

25 >= U >g?<D?f £TK 3 ' -r**i/;Z* b^-^^^l/h^ >X7i7- fe*£ftffi$ 
ti-T3* 5fc«8lc#U (A) BfiyUS-fttaL/Co COJ:?lcLTi^:cDNA?- 

BfciC/Y^ffl^TPCR^ToT^o JlbftfcJtfiKr^pGEM-TCHALs 
■Xmm (XLl-blue) &Bn$m-tZ>Ztlz£.t)^ _hfe©S|5#BE?ya>— SB 
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&'£tj*v->1imihtlt:<DT\ C^phFGF-1 0 (5* ) ±<fr%Ltz 0 
C3] -7-X£ffl^Tt himRN A£HM<t LTi£&WBmiz&*) 

-Cfe«tc;X»^PCR^/; 0 y^-f^-D* fccktfY£ffl^ 

5 TPCR^7o/: 0 & ^>tl^i!s»fK-^pGEM-T(c}fAL. *5§g (XL 1 
-bluet) ^r^lK^-r<SC<i:{Cctt)^D-WbL/Co n- >CDiggK 

n^phFGF-10 (3* ) t$t%LtZo 

C4] phFGF-i o (5' ) &K>%bntzmmm±M^ft<D&mmm^ 

v-E (El 2 :B£?"J#^1 2) ^fflL^o phFGF-1 0 (3* )" «fc 

mtzlz-f^^^-F' (HI 2 :B^iJ#^-l 5) £ffr&L/c 0 
C5) t h»mRNA^Si LT, * U ^dT^^^-i LTigfe^gm 

OTPCR^fo/:„ *#£tt^<Iilfrtt£pGEM-T{C*$AL. *H§® (XL 
1 -b 1 u ef$) ^rJBSIsgl-r^CcbfCcfcO ^D-WkL/co m.?a-><Di&& 

nmz&j&Ltztzz^ phFGF-10 (5* ) <£ ^n^ntzmmmi$L±m^ 

&<Di&mmt. phFGF-1 0 (3' ) <fc K) If ZtltzM kT»#e>igSBe 

20 ^ijoi^sBa^j^ii^LT^-rs ? d- >i&mp,ntz 0 z.<d<P(d i ? d- 

t>\ PhFGF-1 0<h<ft£L^o C©?^XS KJcS^$nS^IR^I^^ 
t?t hFGF- 1 0 c D N A£#?#f Lfc 0 
C6) J^±<D*t3l£*&&L. BE^i#-§-: 4©iggBS?'J ( 6 9 0 bp) £&£L7c 0 

b h f g f - 1 o (d&t j ;mm<p&j£. 

25 ±iZ$m-vmZ>tltz c D N A©^Be?iJJ: <9s thFGF-1 OcD N A©§J 
IRffi£(*6 2 4 b p^£tt*K bhFGF— 10 : 2T??*£ft£ 2 0 

87 ; ;^^4'5^'J W Kt*SC<!:^b^:4^^ £tz. 7;/i 

■o/Co 7fa7S|i^ll 3 8 - 2 0 8(4TT\ 1 7 lT^S^b^Sf^JW 
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K<hg£*l£o 51-53ftl;^f5Asn-Ser-Ser, 19 6-19 
8ftOAsn-Thr-Ser(i, N*££M»0l*££E*J-e& tK COgBftlc** 

7 

5 bhFGF-l OJfeftg&g>%g|<t:ttaii 

pFGF-1 0^IiLT^W7>f7-^7 (E3aj« : 1 6, E3ty# 
^: 1 7) Srffl^Tl 5 1M *;1/©P C R*fiflr\ "7 * y -71//? o o ^^Afi 

10 hFGF-1 0 cDNAOfiJt«iT$yBtEfiJ»cffiS"rSDNAWr>r (a) £l#fc 0 
— ^ T^MfilSi^ p ET 1 1 c (X h -5 ^Nd e I 

itU^^^-DNA (b) Zmtzo (a) (b (b) ^7^r*-> 3 >U 

«JM1 0 9^Jfmte^-rSCi{CcfcA) ^o-WkL/Co C*l£©4i^£> 

15 (a) ^iELC^lSKcJfA^n/c^^X^ K*J|£fcU £SE3ftJ©iK&£fTti\ 
PET- hFGF-1 O^f^o C*v£ffl^T*8§®B L 2 1 (DE 3) 
Wk LtZo m-h>tltzm.&x. tX3-^<Do *><D 1 BL2 1 (DE3) /pET 
-hFGF-1 0 i^o'l^ Ctl^ffl^Tfc hFGF— 1 0©M41^o/: o 
BL2 1 (DE3) /pET-hFGF - 1 0^7>b'->'J>l 0 0 // g 

20 /m 1 ZStsL B&Ml 0ml tcMffi L/c k<D% 4 Affile U 37 "CTr-Bfciftig 
S^rlf ofco SB^tl^'ft^*^ 1 0 0 n g/m 1 ^tiTTB^i5 0 0m 1 x 
4 *lzmx-&& 3 7 °CT"m± ?^tL/;„ OD 6 0 0 = 0. 8 <CiI L/cB^&T' I 

25 Mtt^rjt^K U 50mMTris-HCl. pH8. 0 

KTllHlSfcfrU ImM EDTA. 2jug/ml d^Wv, 2 u g/m 1 
ImM PMSF^5 0mMTr i s-HCl, pH8. 0 
«c^L/Co &W&58«fcK«fc«5®f*£$#U ^7^7>J2-2 lM/Eilil 
ft£|Ht&t£lCTJ A - 2 0 o-^-^-ffll^T. 1 5 0 0 OIhIIeT- 1 ^rBflia^Bt 
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•fZZ.tlc£K)±m ! £&WLtz 0 HiTrap Heparin (5ml, 7 7 
^•✓T) £5 OmMT r i s-HC 1 , pH8. OTWffcU ftlZffi&Ltz 
I^±^7^5'f Lfco ll»T5 0 mMT r i s - HC 1 , pH8. OT' 
mthWi&A 2 6 0^-^7'f>{:I5^T»L/:t. ili^ffllCNa C 1 Wt& 
5 *Q&>5:ZlA*"emtaZlt&Ztlzl:*)^ m&&mth Ltzo t h F G F - 1 

Oizm^-t^l 9 kDa©gSte#jl. 2M N a C 1 <D&W\zmtiiZtltzo 
fc*>\ flti£ ii 2 m 1 /^T-^fco 

^^t> ±$ZmttiMtt£ 5 0 mMT r i s -HC 1 . pH8. 0t2fel& 
IRUHi Trap SP (5ml, 7 7 ^->7) CT^^L/Co 5 0 

10 mMTris-HCl. pH8. 0 T'Sfcfr Ltz'&^ ii^fttCN a C 1 *|£4gE& 
2 M£^if C£K<fcOs Mfi^j&ttiL^o *l&*.b r* F G F — 1 0 tcfg 
^n^l 9kDaClfili^.l. 2M N a C 1 ©{igKTgth^n/Co 
^ii2m &fc. ±Sffi§ttili#£2flrtcJ;t> PBS (-) (cfi 

&U Kh*v'>£l&i:-r&*:a6icl/l 0iO/^n-lr y yi C 

15 (^rfeyHfg) «rSSinL. 2 tifffl 4 ^CTJBi "5 L*:&. ±ffi&®W.Ltz 0 

Kh + -»^i>K^-y-ES-6 (£*b^X|i) *ffl 1, *T5£« L fctt 

=j~j K) ^ffl^T^«L/cSS^ *&St3. 5mgOS^||btl/;:t^^ 

i^Ao /Co 

20 8 

mmiz%.i$-t f g f - 1 o <p&m 

j£Tr\ m&m&&vm&m\z±K>*%m<Dik (&#) mm^mm^mMn^ 

•»»J:^»ff|7©^rffiWdtLytffl$!!h hFGF-1 0jS3Rifi*ffll^ & 
25 ltffl7k«Sft*WSI!Lfco fin^> t h FG F — 10 (2. 12mg) ^4ltM 
(lml) lc»J*3-ti\ TIScDH^tc^L^o 
in vivo Hggag : ttlffllttteRff-j-F G F - 1 0 Ojgg 
4iSi£©Wi s t a r^JH^ -y h (M9 4 ~ 1 2 0 g) £■ 1 p 3 L 4 

t LTtt 3 &m&Ltz 0 ^-Tjmmy-z 2 7 y- it$\<o^<< 9 a 
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znenio. 2i. 2 ^ g^^a^-^s^a^a-^L/ce -mc«^ 
f g f - i o s#s¥ois^^^ia 7 izttmm<D®mi£mz® s iz^ ttz 0 t 

rFGF-1 O^Htt^TIl #ffMOTtit^t-S^kS|J^cr)^AD^|SJ6 
£tt£o thFGF-1 0&A4 BgOft«SErto^i:o^Tx ftXtgiafJl 

^1 



FGF-10 (/zg) 0 


1 0. 6 


2 1.2 


3 


4 


4 




4 


4 


rZM1)<mtf>z>titzV£%L 







cn^o^. t hFGF— i o \t^xmkmf&femx~wmte^/&^mmv> 

F GF — 1 0&gtt<Pf fr$; F G F — 1 0^1^g|LM|T^gg#|^g 

b hFGF— i o&m&m&mT'&msimsi'f^xz Kg%n 

25 ^l«5W-I5tt©pCDM8-F 1. 0 HX©fc&<k|^i*IC|Tttofco BP 5. ^ 
Ok KFGF— 1 0g2?iJ£WlJ-£7-7XS KphFGF- 1 0 LTEI 4 

iC^-T-y-^^^-^-F 1 OHSOftbOKTie^^-T-hF 1 0HX£. 
T^^-F 1 0 XRcDft^KTiey^T-hF 1 OXR^^fcPCRS 
**lf t\ KJt^£H i n d I&.fctfX b a I TiSffcSL # "JT^'J ;UT ^ KY 
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^*»»»*C«kt)*&7 0 ObpClf^liLfc, CCD»fn-^pCDM8CDH i 
ndHK Xba I ffiltMt^JY-^ a >U ^iiMCl 0 6 l/p3^I 

* c <t tc «t *k a^©thFGF-io *«?us«wsT^nrin<£y 5 

X; KpCDM8-hFl OHX^II/Co 
5 ^7^-7- 5' — 3* 

h F 1 0 H S TTTAAGCTTCCACCATGTCGAAATCGATACTCAC 
h F 1 0 X R TTTTCTAGAACAAACGGTGCCTTCCTCTATG 
p C DM 8 — F 1 0 (SI 0 6) &ffl& (B9 A) 

fgf- i om.fc=F-nm&g-f2>-7?x i kpcdms - hF i o Hx&mmt 

DNAKffr 1 £IDtf#L/co Cft£JigiJfc x JhJSIMJC** Ly^-f v- 2 v 
15 -4£fflWcPCRSJSlcJ;*K l^«P{fc©fiifcE?>J£WU DN AWfK" 1 

m\.*tzPCRfcJ&&ft?Z.tlz&*)^ DNAWfK-3£»tf§Lrt:o DN A 

Bfrtf 3 £ 2 a©$iJ|gg|StH i n d DI*5«fcl>'Xb a IT^SfL. pCDM8-hF 
20 1 0HX«r|^*||S»*-P^kLK>;>i(j^tLfct>©t5-i'y-hL. *JJ§^MC 
1 0 6 1/p 2fc&J&'g$Z&-t2>Z.t\z.&iQ^ gl^OT^^l^ttSie 
ff^SBTtltt^XS KpCDM8-Fl 0 (S 1 0 6) «R»L£io 
P C DM 8 — F 1 0 (SI 50) ©ti^ 

^-f?- 1 <DRt>K>K-7?^-?- 5 £ N "7*5 -Tv- 2 CDftMlc^^-r- 
25 6 £ffiWd£W*pCDM8 -F 1 0 ( S 1 0 G ) <Dffimtm$ © 2 &pg© P C 
RS^ICJ; *J gft©^#l7fr<^A£ft*:DN AWffr£JW§ gfc. :n^2 fI<D$«jpgg£ 
tHindliXba ITiZI©rU pCDM8-hFl 0 HX*^*i]|B»*T?8 
4fcLJiftU y^itLtzhcO fy^/f— h Lx ^liMC 1 0 6 l/p3»fg 
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p C DM 8 — F 1 0 (SI 50) &mMLtz 0 
p C DM 8 — F 1 0 (A 5 1) <Dffl& 

8£fflWd£Wip CDM8 -F 1 0 (S 1 0 6) <Dffim±1z\m(D2&me>PC 

tHindliXba ITfttHSrU pCDM8-hF 1 0 HX^WiWm^m 
-ft UJBfc U >BtftLfc *>©<!: 5 >fy- hU ^liMC 1061/p ZW1bfflg& 

p C DM8 — F 1 0 (S15.0)*«»Lfco 
10 pCDM8-Fl 0 (Al 96) Ofjfg 

1 0^ffll^;MlipCDM8-F 10 (SI 0 6) ©f3f^£I«]$£tf> 2 &pg©P 

i n d IllchXb a I "C-WWrU p CDM8 - h F 1 0 HX^-fnJftJPBgt^-e 
15 #HbLJ!£>; >mtLtzi>(Dt^ * Y- h L, AfliSMC 10 6 1/p 

KpCDM8-F10 (Al 96) ^iL/c, 
p C DM 8 — F 1 0 ( C 8 4 ) Olffi** 

7"7>f7- 1 C0Rt>K)iZ-^^^ 1 1 y^^-^- 2cDft^><5(C-7*^^-7 
20 -12?-fflW:M{ipCDM8-F10 ( S 1 0 6 ) CDflfgg <h IH^CT) 2 &pg<D 
' PCRR«Jtc«fc*)B6«I©aEtt*<^A$n^DNAWf>t*3Jlia. Cft£2;gCD$iJ 
Pg&mH i ndffl<hXba ITttJBrU pCDM8-hF 1 0 H X^mm&m 
TJIMtLiftU :/BrtkLfc 9 h U AISMC 10 6 1/p 3 tfc£7F* 

25 ^ KpCDM8-F 10 (C 8 4) £K»Lfco 

PCDM8-F10 (S15 0/S10 6)Oj^ 

P C DM 8 — F 10 (S 1 0 6) £H i ndDItJitfMv a I -VfflktZ C <h 
iC<fc(?S 1 0 6g?#t££t?#)3 4 0 bpODNAWf^i Ltz 0 3/cpCDM 
8-F1 0 (S 1 5 0) <£Mva IMC^Xba I UMit~t^> C <htc«£ <0 S 1 5 



WO 97/20929 PCT/JP96/03579 

2 5 

p C DM 8 — h F 1 0 HX^mmmmn i n dWte&tfXb a I "eflUfcU&y > 
^hLfc 5 -ry- h U ^SiSMC 1061/p 3^if^t§c<!: 

(cj:<9. e^oTiyggfi^w-rsges^^Dr^^^x^ kpcdms 

5 -F10 (SI 5 0/S1 0 6) «Lfco 

p C DM 8 — F 1 0 (C8 4/S1 0 6) g>jg^ 

p CDM8 - F 1 0 (C 8 4) £H i n dlllfcitfS c a ITiltncil: 
«fc*9C 8 4^S£^#j2 7 0 bp©DNA»fK-£IR?#L/Co S/;pCDM8- 
F 1 0 (S 1 0 6) ^Sca Ifc<hO*Xba I -em^-S £ tlZ£ K> S 1 0 6g 

10 ^£^£j#j3 9 0 b P<DDNAmft&mmLtZo Ctl t> 2 i© D N AltfrJt^ 
pCDM8-hF 1 0 HX£$iJIBB23tH i ndlfci^Xba ITPffiffcLlft U > 
SMfcLfct>©<h5>l'y- h U *:§§^MC 10 6 1/p 2&%:J&M$Z&-fZ>Z.± 
fc<fc<9. g^JOT ; yKlM^tSiei^MW^^X ; KpCDM8 
-F10 (C8 4/S10 6)^fL/: o 

15 p C D M 8 — F 1 0 (A 5 1 /A 1 9 6) (Dffim 

p C DM 8 — F 10 (A 5 1 ) £H i n dmfccfctfS c a I «tSC«bi: 
<fc*9 A 5 1 g£S£^ti#j2 7 0 b pcDDNASfr^^tf L/Co J/:pCDM8- 
F 1 0 (A 1 9 6) £S c a I fcJ:[>'Xb a I TM{fcf-£ C <!: IC J: *9 A 1 96^ 
m&^tsm 3 9 0 bpODNAIMULfco Ztlt, 2 JjiOD N ABfr)t£- 

20 p CDM8 - h F 1 0 HX&fflmmmH i n dfflfeck^Xb a I -e^HfcUft'J > 
mkLtzkOt?*?- rU «iMC 10 6 1/p 3&£J&fCii£&-r<5C<i: 
{CJ;«9. IW07$ y^g^^S^^^^nJt^^vX^ KpCDMS 
-F 1 0 (A 5 1/A 1 9 6) Zmmttzo 
PCDM8-F1 0 (DN1) (Dffim (BI9B) 

25 *£$its^£te$t;#fljcDBe^^ 1 3 & 

.fctfT/^v-l SIctBli^j^y^^-^-i 4^ML/; 0 T^X^ KpCDxM 
8-hF 1 OHX^IiU 7°5>r-7-l 3£7^^-3£fflWcPCR£ 
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©«fc-5lcLTffi»$nfcDNA«ffi-4 £DNA#rtf- 5 U 7*7^7-3 

i^5-<7-4^l^PC RKJfc&frtt o Z. £ iz± io „ Btt©*&a«gA£*l 
*:DNA«rtf-6*flWiLfco DN A»r)t 6 * 2 ioMRINkH i n d ffl 

tXba IT'tOWfU pCDM8-hFl 0 HXtnMRMTffiftlK'J 
5 {lLtzt>(D£5J?-hU ^iiMCl 0 6 1 /p 3 W*J&M*Z&*Z C itc 

«fc o s swot ^ j zm&n&mmtimsy? kpcdms- 

F 1 0 (DN 1 ) ZMmttZo 
p C DM 8 — F 1 0 (DN2) ^ 

10 6?-fflUWIipCDM8-Fl 0 ( D N 1) £D|S£|g £ 2 ©R£ 

©PC RKrtJICk 0 SWo^fA^tlfcDNASrM-^i^ C*vfc 2 «<Z> 
ttmmmH indliXba I^tflBfrU pCDM8-hF 1 0 H X^f5j$iJ|8K 
*-C«ftHftU >mtLtzt>(D£fCr- ^igMC 1061/p 3«« 

15 X;KpCDM8-F10 (DN2)^|Lf: 0 
pCDM8 - F 1 0 (DN 3 ) (Dffim 

^^■7-1 2CDRti<0lC-J°^ 1 ^^-f ^- 1 4©ft=b0lC7 p -7 

-f 1 8^ffll«^lipCDM8-F 10 (DN 1 ) (Dffi m £ mm<D 2 ©pg 
©PCRKJCJCJ^B IftcD^^ig A £tlfcD N A Bfrfir^rUm^ cn^2«© 
20 «|IH&&Hi ndliXba IT'iOlU p C DM 8 - h F 1 0 H 

MT*MltLl&')>miLtzt><Dt?<<Y-bU rtMTMCl 0 6 l/p3M 

X; KPCDM8-F1 0 (DN3) ^KJILfco 
PCDM8-F10 (DN4) cpjjjgg 
25 ^7-f7-l 3©ft^*9{cy^>T^- 1 7^-7-1 4 (Dftt) t) \zzf ? 

-f-7-2 0^fflW;»ipCDM8-F 1 0 (DN 1 ) (OmmtWltikO 2 &pg 
©PC RfiJStC £ «9 §WcDX^<#A$tl/; D NASrfrWt, C tV^r 2 SCD 
f&IRB&H indltXba ITWrU pCDM8-hF10 H X*m$mm 
&-cm<lLM»>MtLtzi><D±?4V-hU MmMCl 0 6 l/p3^ 
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mmmm-tzztizjiV)^ swot $ ^mm^^-t^m&m^^im^^ 

A; KpCDM8-Fl 0 (D N 4 ) £EmLfc 0 
p C DM 8 — F 1 0 (DN5)g)tj 

3 (DRt>K>\Z.-?3'(-7- 2 1 £ N y^>f v _ l 4 <Dftt><0 tZ?? 
5 ^-7— 2 2 WwJSWtep CDM8 - F 1 0 (DN 1 ) CDfl|££Rtifc® 2 gpg 
©PC RRlBtCfc *) g^O^^A^n^DN ArrK-^ff^. 2 
«IIS#*Hi ndl^Xba I-etflBfrU pCDM8-hFl OHX&mm 

mmmT"ffiiiLi&*) >mtLtz&<Dt?j'f-bL. ±mmMci 0 6i/ P 3 

10 KpCDM8-Fl 0 (D N 5 ) £B5tfH Lfco 

PCDM8-F10 (DC1) Oil (119 C) 

L^oxba i zmm^n^m-fz-f^j-?- 2 3 *ttmLtz<, k 

pCDM8-hF 1 OHX^iSiU ^5^-1 3^7^7-4^/: 
DNAmm &2n<DmmM%H i ndl^O'Xb a I T?tO*rU pCDM8 

-hF i oHx&ffimvmmnmitLww >mitttzh(Dt^^y-bu *m 
muc io6i/p 3W&BM%m-?zz.tK&i9^ ge^joT $ jfm&zm-t 

ZW&%.*3m.°SWS.-7?7. 1 KpCDM8-Fl 0 (DC1) ZWMLizo 
20 pC DM8 -F 10 (DC2)g>fgl 

y^-Tv- 2 3©ft^f){C^7>f^-2 4^ffl^/c^iipCDM8-F 1 0 
(DC 1) ©^IS<hI^©lI&®©PCR£^tc c fcO@tt^ 
NA»rtt*BtftflL cn^2S©$iJ|S^H i ndffichXba ITtUWrU pC 

d m 8 - h f i oh x *muwmmx~mfc ua u Lfctoi^^y-hu 

25 *B§^MC1 0 6 1/p 3<*^H|Ktf|-r*Ct«C«fc*5. yKI^ 

w-r^see^^srti^^^x^ kpcdms-fi o cdc2) ^il/; 0 

P C DM 8 — F 1 0 (DC3)g>;jfgg 

y^-r-7-2 SCDRfrQlzzr^-C v-2 5^fflW«lipCDM8-F 1 0 
(DC 1) O^tR^Ol^opcRSf&tc^^g^O^^A^tLfcD 
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NABrtf^BtfSSL Ztl£2Ue>Mmmmil i ndiiXba IT-tUKfrL. pC 

dm 8 - h f i o Hx^mmmmmx-mit lj& y >imi: ^ y- h u 

*»»MC 1 0 6 1/p 3»*^Hfe»-r*C(i:JCj:i9. SW©T5 yBB^ft* 
**-S££K£$l£15M6tt•/5■X S Kp C DM 8 — F 1 0 (DC 3) ^ilL^o 
5 p CDM 8 -F 1 0 (PC 4). <PHHg 

(DC1) 0«i6il^»©ia»©PCR^JCJ:t)BW©^*<t»ASnfcP 

p c dm 8 — h f 1 0Hx^mpimmmxmitL^)>mtLtz^<Dt^^f- 

io hu *»iMC i o 6 i/ P 3^ig^ts:iia^ Bfl<i©T^y» 

ff&£W^£^eM£f£^#£tt7^X5 KpCDM8-Fl 0 (DC4) ^ 
p C DM 8 — F 1 0 (SA) g>j%^(ia9D) 

mm&&V4*i<P*0^?9U*l-b* (SA1 F, SA1R, SA2F, SA 
15 2R)£ft^L/Co ItlbOt'J K©5' I/ yttfbft. SA 

1 F iS A 1 R*5l^(iSA2FiSA2 R£^*l*-'ftT--/UU SA1F/ 
SAlRWr*fc\fctfSA2F/SA2R*rtt£*§;fco cn£ 2 ScD»fM-^H i n 
dinfc^O'B s tXlT'MU pCDM8-hF 1 0 HX&ftftdRB&ft-effifc 

>mtLtzk<D±3<{ y- h u *8§ffiMc 1 o 6 1 / P 3<*^ir<E* 

CDM8-F1 0 (SA) ^-TOL/Co 

5* - 3' 
7 -5 -f v — 1 GAAGGAGAACAGCCCGTACAGCATCCTG 
4 v - 2 TGCTGTACGGGCTGTTCTCCTTCTTGGT 
25 :T-5fv-3 GATCCTCTAGAAGAAACGGT 
^5^-7-4 GTAATACGACTCACTATAGGGC 
7 s 5 4 v - 5 TAACAATGACAGTAAGCTGAAGGAGAGG 
^ 5 -f -7 - 6 CCTTCAGCTTACTGTCATTGTTAAATTC 
v — 7 AGAGGCCACCGCCTCTTCTTCCTCCTCC 



WO 97/20929 PCT/JP96/03S79 

2 9 

^7^7-8 AGGAAGAAGACGCGGTGGCCTCTGGTGA 

y -5 T - 9 ACGAAGGAAAGCCACCTCTGCTCACTTT 

^7^-7-] 0 GAGCAGAGGTGGCTTTCCTTCGTGTTTT 

^7^7-1 1 AAAGCTATTCTGTTTCACCAAGTACTTT 
5 ^'fv-l 2 ACTTGGTGAAACAGAATAGCTTTCTCCA 

^7<-7-l 3 CTGCCAAGCCAACTCTTCTTCCTCCTCCTT 
4 AAGAAGAGTTGGCTTGGCAGGTGACAGGGA 

^7^7-1 5 CTGCCAAGCCGCGGGAAGGCATGTGCGGAG 

^5^7-1 6 GCCTTCCCGCGGCTTGGCAGGTGACAGGGA 
10 ^7^7-17 CTGCCAAGCCCTATTCTCTTTCACCAAGTA 

^7^7-1 8 AAGAGAATAGGGCTTGGCAGGTGACAGGGA 

^'fv-l 9 CfGCCAAGCCGAGAACTGCCCGTACAGCAT 

7* 5 ^7-2 0 GGCAGTTCTCGGCTTGGCAGGTGACAGGGA 
1 CTGCCAAGCCGGGAAACTCTATGGCTCAAA 
15 ^7^7-2 2 AGAGTTTCCCGGCTTGGCAGGTGACAGGGA 

-f^ -f -7— 2 3 TTTTCTAGACTATTTCCTTCGTGTTTT 

7^7^7-2 4 TTTTCTAGACTATCTCCTTGGAGCTCC 

^ 5 -f 2 5 TTTTCTAGACTACTTCAGCTTACAGTC 

7*5 ^7-2 6 TTTTCTAGACTACTTCTTGTTCATGGC 
20 S A 1 F AGCTTCCACCATGTGGAAATGGATACTGACACATGCTGCCTCAGCCTTTCCTCA 

CCTGCCTGGCGCTG 

SA1R CAGGTGAGGAAAGGCTGAGGCAGCATGTGTCAGTATCCATTTCCACATGGTGGA 
S A 2 F CTGCCGCTGCCTTTTTGTTGCTGTTCTTGGTGTCTTCCGTACCTGTCACCTGCC 
AAGCCC 

25 S A 2 R TTGGCAGGTGACAGGTACGGAAGACACCAAGAACAGCAACAAAAAGGCAGCGGC 

AGCAGCGCCAGG 

FGF1 O^MML^y?^; Kt^J:€>COS- IM^mmW^ 
_htSl 71CFGF 1 Ogk^ft^lfeSBrtltt^^ KDNA^fSlC^l^t 
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?3 *x K*>«fctf3> ho-yU<hLTpCDM8 - hF 1 0 HX£J:tfp C DM 

2 4 iraj&sik JfcabSrMjfMre 1 o # g/ m i ®^<y i mem 

// g/m 1 ©'VOJ I MEMl&ttn? 1 Oft«RLA:WRlf>^ , /U* 

»au - 8 o°c-e^^#L^o 
f r s Kmm&m \i 'tzMi&i%mi}imm®i<D&m 

10 t££ : Hi 1 0 IC7jrr«fc -5 tc. FGF 1 0&g# (DN 1 . DN2, DC 2, S 
A, A51, A196, S150, SI 06, C8 4/S1 0 6, SI 50/S 
1 0 6MA5 1/A1 96) fcJBgiSflfett:/^** K*ffllr»fc»6n^«± 
mii^^tiipCDMS^fflu/c^^tifclSgimchiii^LTB^^^ni: h 

15 ^H±CDfiJffl<DnI#|tt 

d©c<h«fc*5. ^ftwvn/fr^mmfemmt, tzt?u* en ^mkisp 
20 (2) ^{cj;^^#^ffl x mm&i?&i?fkizj:K>&ctz&Mxmc>mm. 

*l%0flii. FGF-l O^rn-K^-^DNA. MDNA^L/cM^? 
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VVO 97/20919 3 1 

wm** 2 1 5 

Hip*- " # 

... Ph P Pro His Leu 

20 , ic« Met Val Scr Pro Glu Ma 

pro nl Thr t, BU M.U. CU 0." «*' , 

Thr Asn Ser Ser Ser Ser ^ 

50 55 M . val Scr Tyr Asn His Leu 

qpr Ser Ma GlY Arg His Val Art gQ 
Ser Ser Pro Ser Ser ^ 

« — t 

Gin CIV Asp Val w* M 

85 v»l Ser G1V W " s * , - G1 " 

100 r 3er Val «>• lle ° 1V V 

11 W T»r U» Ma ft' *» » S W 
Ml Va, Us Ma 11. »» «" *" 

Gly Lys Leu Tyr biy 
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145 150 155 160 

Clu Arg He Glu Glu Asn Gly Tyr Asn Thr Tyr Ala Ser Phe Asn Trp 

165 170 175 

Gin His Asn Gly Arg Gin Met Tyr Val Ala Leu Asn Gly Lys Gly Ala 

180 185 190 

Pro Arg Arg Gly Gin Lys Thr Arg Arg Lys Asn Thr Ser Ala His Phe 

195 200 205 

Leu Pro Met Val Val His Ser 
210 215 

B£?iJ#-*§- : 2 
BS?«J©g£ : 2 0 8 
mwow. :. T S J & 

mm 

: h h 

Met Trp Lys Trp lie Leu Thr His Cys Ala Ser Ala Phe Pro His Leu 

1 5 10 15 

Pro Gly Cys Cys Cys Cys Cys Phe Leu Leu Leu Phe Leu Val Ser Ser 

20 25 30 

Val Pro Val Thr Cys Gin Ala Leu Gly Gin Asp Met Val Ser Pro Glu 

35 40 45 

Ala Thr Asn Ser Ser Ser Ser Ser Phe Ser Ser Pro Ser Ser Ala Gly 

50 55 60 

Arg His Val Arg Ser Tyr Asn His Leu Gin Gly Asp Val Arg Trp Arg 
65 70 75 80 

Lys Leu Phe Ser Phe Thr Lys Tyr Phe Leu Lys lie Glu Lys Asn Gly 
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85 90 95 

Lys Val Ser Gly Thr Lys Lys Glu Asn Cys Pro Tyr Ser He Leu Glu 

100 105 HO 

He Thr Ser Val Glu He Gly Val Val Ala Val Lys Ala lie Asn Ser 

115 120 125 

Asn Tyr Tyr Leu Ala Met Asn Lys Lys Gly Lys Leu Tyr Gly Ser Lys 

130 135 140 

Glu Phe Asn Asn Asp Cys Lys Leu Lys Glu Arg lie Glu Glu Asn Gly 
145 150 155 160 

Tyr Asn Thr Tyr Ala Ser Phe Asn Trp Gin His Asn Gly Arg Gin Met 

165 . 170 175 

Tyr Val Ala Leu Asn Gly Lys Gly Ala Pro Arg Arg Gly Gin Lys Thr 

180 185 190 

Arg Arg Lys Asn Thr Ser Ala His Phe Leu Pro Met Val Val His Ser 
195 200 205 

B£?iJ#-*§- : 3 
g£?i]©:S£ : 8 0 4 b p 

m<D&. : 

h#py- -.mm 
mmv>nm c dna 
mm 

: 7 -y h 
#£&g : 10 9-753 

um 

TAACCAGTAG CCATCACCTC CAGCTGTCTC TTTGCCTCGC ACCAGGTCTT ACCCTTCCAG 60 
TATGTTCCTT CTGATGAGAC AATTTCCAGT GCCGAGAGTT TCAGTACA ATG TGG AAG 117 
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TCG ATA 


CTG 


ACA 


CAT TGT 


TGT TGC 


TGC 


TTC 


TTG TTG 


TGC CAA 


GCT 


CTT 


GGT CAG 


TCT TCC 


TCC 


TCC 


TCT TCC 


TCC AGC 


GCG 


GGG 


AGG CAT 


GTC CGC 


TGG 


AGA 


AAG CTG 


GAA AAG 


AAC 


GGC 


AAG GTC 


ACT ATC 


CTA 


GAG 


ATA ACA 


GCC ATT 


AAC 


AGC 


AAC TAT 


TAT GGC 


TCA 


AAA 


GAA TTT 


GAG GAA 


AAT 


GGA 


TAC AAC 


GGC AGG 


CAA 


ATG 


TAT GTG 


GGA CAA 


AAA 


ACA 


AGA AGG 


GTG GTC 


CAC 


TCA 


TAGAAGA 


CCAA 









165 

213 

261 

309 

357 

405 

453 

501 

549 

597 

645 

693 

741 



B2?i]#-Sf : 4 
B£?i]<DH£ : 6 9 0 b p 

mom. : 

nm<onm : cdna 

:bh. 

BE?l] 

CTTCCAGTAT GTTCCTTCTG ATGAGACAAT TTCCAGTGCC GAGAGTTCCA GTACA ATG 58 

TGG AAA TGG ATA CTG ACA CAT TGT GCC TCA GCC TTT CCC CAC CTG CCC 106 

GGC TGC TGC TGC TGC TGC TTT TTG TTG CTG TTC TTG GTG TCT TCC GTC 154 

CCT GTC ACC TGC CAA GCC CTT GGT CAG GAC ATG GTG TCA CCA GAG GCC 202 
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ACC AAC TCT TCT TCC TCC TCC TTC TCC TCT CCT TCC AGC GCG GGA AGG 250 

CAT GTG CGG AGC TAC AAT CAC CTT CAA GGA GAT GTC CGC TGG AGA AAG 298 

CTA TTC TCT TTC ACC AAG TAC TTT CTC AAG ATT GAG AAG AAC GGG AAG 346 

GTC AGC GGG ACC AAG AAG GAG AAC TGC CCG TAC AGC ATC CTG GAG ATA 394 

ACA TCA GTA GAA ATC GGA GTT GTT GCC GTC AAA GCC ATT AAC AGC AAC 442 

TAT TAC TTA GCC ATG AAC AAG AAG GGG AAA CTC TAT GGC TCA AAA GAA 490 

TTT AAC AAT GAC TGT AAG CTG AAG GAG AGG ATA GAG GAA AAT GGA TAC 538 

AAT ACC TAT GCA TCA TTT AAC TGG CAG CAT AAT GGG AGG CAA ATG TAT 586 

GTG GCA TTG AAT GGA AAA GGA GCT CCA AGG AGA GGA CAG AAA ACA CGA 634 

AGG AAA AAC ACC TCT GCT CAC TTT CTT CCA ATG GTG GTA CAC TCA TAGAG 684 

GAAGGC 690 

@e?iJ#-*§-: 5 
m&\<OMi£ : 2 2 b p 

nmom •. mm 

GATGCATAGG TATTGTATCC AT 
B£?i]<E>M$ : 2 1 b p 

TCCATTTTCC TCTATCCTCT C 



B£?|J#-S§- : 7 
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m&HDMiZ : 2 0 b p 

mwom : mm 

ik<DWL : -*«* 

h^d^- -.warn 

AGAAGCGGAA ACTCTATGGC 

mvm^ : 8 

Se?'J©M$ : 2 1 b p 

mnvw. mm 
man 

b#av- : mm 
mm : 

GACTGTAAAC TGAAAGAGAG G 

mzm^: 9 

B2?iJ<Dg$ : 3 2 b p 

mncom mm 
h^o^- : mm 

GCGAGCTCAA GCTTTTTTTT TTTTTTTTTT TT 

mmn : i o 

BS^lJOS$ : 1 8 b p 

se^ij^M : mm 

K^IJ : 
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GCGAGCTCAA GCTTTTTT 

mnm^r : 1 1 

Se^I©g$ : 2 0 b p 

-.mm* 

CTTCCAGTAT CATCCTTCTG 

WMtt : 1 2 
@S?ij£>g£ : 2 0 b p 

sejij^M : tm 

h#n$>- : 
B£?iJ : 

GGCAAAGAGT CATTGGTTGT 

SS?iJ#-*f : 1 3 
K?|J©S£ : 2 2 b p 
@e?"J©M : 
«©ft : -*tt 

GATGCATAGG TATTGTATCC AT 

B£?iJ#^ : 1 4 
@S?iJ<£>g$ : 2 2 b p 
@£?|J©S2 : 
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«©» : 

BS?0 : 

GAAACTCTAT GGCTCAAAAG AA 
E?IJ« : 1 5 

nmo&z : 2 0 b p 

mom. : 

B£?|J : 

GTACACTCAT AGAGGAAGGC 

E3?lJ»-f - : 1 6 
gfi?iJ<E>S£ : 3 4 b p 

flUDtt : -*« 

se^j : 

GGGAATTCCA TATGCTTGGT CAGGACATGG TGTC 

B£?iJ#^ : 1 7 
BC^JcDg^ : 2 9 b p 
E^iJCDSi : mfc 

mom : 

: 

CGCGGATCCG CTATGCATGC AACGCGTTG 
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m * <d m m 

1. n^m^r : i & l < mi^m^r 2 ic^-rr $ j sese^jo^ u ^y?- ft- 

5 ^tSIMDNAo 

2. E?'J#-*f : 3 t> L < «ige^iJ#^- : 4 K^rT i£SE?lJ£ fcliCftlCjatitfjfc 
£aiE7U£a£-9 u <5»Jfc©l5BI 1 ©DNAo 

7. E?'J#^ : 1 t> L < «±E^J#-f - : 2 K^fT S. y 8?Be?iJ£ fc(i*©£gf5 
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FIG.1 

1Z>^^°3-<V— Tyr Leu Ala Met Asn Lys 

5*- TAC CTA GCA ATG AAC AA -3* 
T C C T 
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T T 

Tyr Asn Thr Tyr Ala Ser 
3*- ATA TTA TGA ATA CGA AG -5* 
G G C G C 
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T T 

FIG.2 

5'RACE5£; A: 5*-cct ctc ttt cag ttt aca gtc -3* 

A' :5*-GAT GCA TAG GTA TTG TAT CCA T-3' 

B: 5'-TCC ATT TTC CTC TAT CCT CTC -3" 

X: S'-GCG AGC TCA AGC TTT TTT TTT TTT TTT TTT TT-3* 

Y: 5'-GCG AGC TCA AGC TTT TTT -3* 

3'RACE>£; c: S'-aga agg gga aac tct atg gc -3* 

D: 5--GAC TCT AAA CTG AAA GAG AGG -3' 
D* :5*-GAA ACT CTA TGG CTC AAA AGA A- 3' 
X: 5*-GCG AGC TCA AGC TTT TTT TTT TTT TTT TTT TT-3* 
Y: S'-GCG AGC TCA AGC TTT TTT -3* 
^ifi^J E: 5'-CTT CCA GTA TGT TCC TTC TG-3* 

f: 5--GCC AAA GAG TCA TTG GTT GT-3' 
F* :5'-GTA CAC TCA TAG AGG AAG GC-3" 
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FIG.3 
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FIG.5 
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FIG.9 

A: 7^-7-4 Hi r dHI ^ZTg xbai 

pCDM-hFlOHX > ' * ^ — L 

1st PCR ^ | 



B: 



DN^*2 DNA^fM"! 

2nd PCR I 

Hindlll t XbaI 



DNA»fK-3 



^•^-1-7-4 

pCDM-hFlOHX _Z 



2nd PCR 

Hindi I I 



XbaI 



DNA#rK-6 
HindIn / XbaI 



pCDM-hFlOHX 



-r 



£-lL 



ATCAGATCTTTT-3' 
- TAGTCTAGAAAA 

bai 



n Hindlll XbaI 

D: I BstXI 

1 I 1 

SAT?" SW 

SA1R SA2R 



WO 97/20929 



PCT/JP96/03579 



8/8 



FIG.10 
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